Automated bead alignment apparatus using a single bead capturing technique for fabrication of a miniaturized bead-based DNA probe array.
We have developed an automated bead alignment apparatus for fabricating a bead-based DNA probe array inside a capillary. The apparatus uses 16 micro vacuum tweezers to extract single beads from among a large amount of beads in bead stock wells. It then manipulates single beads into the probe array capillaries. Single 100-microm-diameter beads were successfully extracted from the water-contained bead-stock well by the vacuum tweezers, which have inner and outer diameters of 50 and 150 microm. An interesting aspect is that unexpected extra beads adsorbed on the outer wall of the vacuum tweezers can be removed using the surface tension force between the water and the atmosphere. In testing the total performance of this apparatus, the DNA probe arrays with 10 sets of probe-conjugated beads and 2 plain beads were produced in the intended order in the capillaries. The time needed to align the 12 beads was 10 min, and the 16 bead arrays were fabricated simultaneously. After hybridization experiments using these fabricated DNA probe arrays, fluorescence from each bead was clearly observed.